Modulating mammary tumor growth, metastasis and immunosuppression by siRNA-induced MIF reduction in tumor microenvironment.
Macrophage migration inhibitory factor (MIF) has been identified as a major gene product upregulated in breast cancer cells-tissues upon the accumulation of macrophages. However, regulatory role of MIF in tumor microenvironment is not well understood. Previously, we have developed small interfering RNA (siRNA)-loaded nanoparticle system to effectively reduce MIF expression in both breast cancer cells and macrophages. Using this nanoparticle system, in this study we demonstrated that the siRNA-induced MIF reduction in murine mammary cancer line 4T1 and human breast cancer line MDA-MB-231 resulted in significant reduction of cell proliferation and increase of apoptosis; the siRNA-induced MIF reduction in tumor-associated macrophages resulted in a significant reduction of surface expression of CD74 and CD206 and a significant increase of surface expression of major histocompatibility complex II, as well as intracellular expression of tumor necrosis factor-α and interleukin-2. A direct injection of the MIF-siRNA-loaded nanoparticles into 4T1 tumor in mice resulted in effective reduction of intratumoral MIF. This led to a reduction of tumor growth and metastasis. This also resulted in a reduction of circulating myeloid-derived suppressive cells both in number and in suppressive function. CD4 T-cell infiltration to tumor was increased. More importantly, this not only slowed the growth of treated 4T1 tumor, but also delayed the growth and metastasis of a contralateral untreated 4T1-luc tumor, suggesting the development of systemic antitumor responses. This study demonstrates for the first time that the siRNA-mediated intratumoral MIF reduction can induce antitumoral immune response via reducing systemic immune suppression.